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. H-13), 3.11 (m, 2 H; H-34), 2.59 (t, J = 7.4 Hz, 2 H; H-24), 2.46 (m, 1 H; H-33), 2.31 (t, J = 7.1 Hz, 2 H; H-28), 1.91 (m, 3 H; H-25, H-33), 1.6 (m, 4 H; H-29, H-31) , 1.4 (m, 2 H; H-30); 13 C-NMR (100MHz, CDCl 3 ): δ=173. 5, 157.0, 141.5, 138.5, 133.4, 132.8, 131.0, 129.2, 127.2, 125.9, 118.1, 114.5, 70.8, 70.7, 69.8, 67.4, 63.6, 56.3, 40.2, 38.4, 38.3, 34.5, 34.0, 31.1, 30.31, 28.7, 24. H; H-28, H-30), 1.4 (m, 2 H; H-29); 13 C-NMR (100MHz, CD 3 CN): δ= 173. 2, 157.2, 156.9, 142.9, 141.0, 134.6, 133.7, 129.4, 129.3, 126.8, 124.5, 120.1, 114.4, 113.6, 112.7, 77.9, 71.1, 70.3, 69.4, 69.3, 67.4, 67.2, 63.2, 60.9, 56.4, 51.0, 49.5, 40.08, 38.3, 33.3, 33.1, 30.8, 28.5, 24. 147.8, 141.0, 138.1, 134.6, 133.2, 129.4, 129.3, 128.5, 128.22, 126.4, 125.0, 120.0, 114.4, 112.1, 111.2, 78.0, 70.3, 69.4, 68.1, 67.4, 63.2, 60.9, 56.4, 51.82, 50.5, 43.3, 40.1, 38.3, 34.6, 33.3, 32.8, 30.8, 30.3, 28.4, 24. 127.2, 122.5, 121.4, 115.8, 99.2, 64.5, 62.2, 43.5, 30.9, 27.7, 25.6, 19.7. Supplementary Material (ESI) 159.5, 156.8, 140.0, 136.0, 133.7, 129.8, 129.3, 125.3, 125.1, 124.8, 124.3, 118.6, 115.0, 114.5, 99.5, 71.5, 70.0, 69.3, 64.8, 63.3, 62.5, 59.8, 33.5, 31.8, 30.6, 26.4, 25.5, 20. 156.8, 140.0, 136.0, 133.7, 129.8, 129.3, 125.3, 125.1, 124.8, 124.3, 118.6, 115.0, 114.5, 98.8, 87.6, 71.5, 70.0, 69.3, 64.8, 63.3, 62.5, 50.5, 42.8, 33.5, 31.8, 30.6, 26.5, 25.5, 20.9 .
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Rotaxane 11 160.8, 159.4, 139.9, 139.7, 133.6, 132.9, 131.6, 128.7, 126.5, 125.1, 124.7, 119.1, 115.7, 112.8, 71.8, 71.7, 70.6, 68.8, 68.1, 64.5, 62.1, 48.9, 39.7, 38.5, 37.2, 37.1, 36.9, 35.5, 30.9, 30.7, 29.9, 28.2, 27.7 . NPs were redissolved in dichloromethane to give the gold NPs that have an averaged diameter, d = 2.8 nm ( Figure S3 ). 3. Rotaxanes 12 and 13 were deposited on Au NPs by using the procedure described above.
Acridinium rotaxane 12 (0.153 g, 0.070 mmol) in MeCN (10 mL) and dodacanethiol-capped gold nanoparticles (0.06 g, 0.076 mmol) in dichloromethane (1 mL) were mixed and stirred under argon for 3 days. After removal of solvents in vacuo the residue was washed with acetonitrile to remove free rotaxane 12 and dodecanethiol until no signal of 12 was detected in the UV-Vis spectrum. The precipitate was washed with dichloromethane and dried in vacuo to give the product as dark yellow brown powder (0.115 g).
Acridane rotaxane 13 (150mg, 0.072mmol) in MeCN (16 mL) and dodacanethiol-capped gold nanoparticles (0.060 g, 0.076mmol) in dichloromethane (2 mL) were mixed and stirred under argon for 3 days. After removal of solvents in vacuo the residue was washed with acetonitrile to remove free acridane rotaxane 13 and dodecanethiol until no signal of 13 was detected in Figure S11. a) Decay curves of the transient absorption recorded after repeated irradiation of rotaxane 13 in methanol solution (5s HBO 500; >300 nm); b) decay after 1x 5s irradiation; c) decay after 10x 5s. Figure S12 . Decay curve of the transient absorption recorded after irradiation of rotaxane 13 deposited on Au NPs in DCM/MeOH/MeCN (1:10:10) solution (5s HBO 500; >300 nm) monitored at 360 nm.
